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shoulder part, and furnishing the surface with grooves approaching the tire equator 
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the point on each circular arc where the carvature changes. 

CONSTITUTION: A tread 1 is formed with a circular arc R2 at the shoulder part as 
continuing the circular arc in the center of tread radius Rl, wherein their ratio 
R1/R2 shall range between 3.0-3.5. The distance along the circular arc from the 
tire equation M at the curvature changing point X where the two first named 
circular arcs intersect shall be 20-30% of the tread spread width TDW. Grooves 2 
approaching the wire equator M and reducing the width are formed repetitively 
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X 1 . Thereby the running performance on a dry road surface can be well maintained, 
and the running performance on a wet road surface be enhanced. 
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On the meridinal cross-section, the tread profile is formed with two circular arcs, 
one with radius Rl for the central region and the other with radius R2 for the 
shoulder region. The ratio R1/R2 is made to be 3.0 to 3.5 and the intersection 
point X is distanced 0.2 to 0.3 times the tread developed width (TDW) from the tyre 
equator M. In plan view of the tread surface, repeated circular or straight grooves 
are provided from points X to Y with decreasing width, X 1 and Y ! are the 
projections of X and Y to the tyre equator M respectively, the length X f Y' is 5 to 
15% of the tyre f s round length and is 1.0 to 3.0 times the circumferential length 
of the ground contact figure. The distance YY; is 40 to 60% of the distance XX 1 . 

ADVANTAGE - The wet performance is improved without sacrificing the dry 
performance. The tyre is good as a semi-racing tyre. 
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♦NOTICES* flrvacUi'at ^r*r^\<^W^ 3^> q/v ^-fTfrlo^ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to radial-ply tires containing air for high-speed transit, such as a radial-ply tire 
containing air which raised humid way performance-traverse ability, especially a semi racing tire, without sacrificing desiccation 
way performance-traverse ability. 
[0002] 

[Description of the Prior Art] If the groove surface product ratio on the surface of a tread is enlarged in order to raise wastewater 
nature generally and to raise humid way performance-traverse ability, the crawler bearing area on the surface of a tread will 
decrease, the grip force will become small, and desiccation way performance-traverse ability will fall. For this reason, JIS With 
radial-ply tires containing air for high-speed transit, such as semi racing tires, such as a gymkhana which is the layout a mark is 
attached and it can run also on a general way, desiccation way performance-traverse ability is thought as important, near of the 
tread pattern is carried out to a slick pattern, and the groove surface product ratio on the surface of a tread has been decreased. 
However, with such a tire, wastewater nature was bad and there was a problem that faced carrying out high-speed transit of the 
humid way, and hydroplaning arose. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the radial-ply tire containing air which raised humid 

way performance-traverse ability, without reducing desiccation way performance-traverse ability substantially. 

[0004] 

[Means for Solving the Problem] A radial-ply tire containing air of this invention is tread RAJIASU Rl about the pin center,large 
section on the surface of a tread in the direction cross section of the tire meridian. While forming with a circle It is tread 
RAJIASU R2 about the shoulder section on the surface of a tread which follows said pin center,large section. It forms with a 
circle. Rl R2 A ratio Rl / R2 3.0-3.5 Carry out and distance from the tire equator line of the point of inflection X where these two 
circles cross is made into 20% - 30% of the tread developed width TD W. A slot of the shape of circular or a straight line is 
repeated and established in a tire hoop direction, and on the tread surface of plane view, towards Y points of said point of 
inflection X to a tire hoop direction, the tire equator line is approached gradually and width of face becomes narrow gradually - 
X' and when considering as Y', while being 5 - 15% of the tire perimeter about distance between point X'-Y', said point of 
inflection X and a projecting point over the tire equator line of Y points, respectively It is characterized by having made it the 
range of 100 of the tire hoop direction length of a tire touch-down configuration - 300 %, and making distance from said tire 
equator line of Y points into 40% - 60% of distance between said X'-X. 

[0005] Thus, in this invention, since an axial symmetry pattern centering on the tire equator line was formed in the tread surface 
X, X', and by connecting Y and Y' and repeating this relation on a tire periphery, and wastewater nature can be raised, without 
raising a groove surface product ratio, it becomes possible to raise both desiccation way performance-traverse ability which has a 
rebellion relation, and humid way performance-traverse ability. In addition, touch-down conditions of a tire are made into the 
bottom of standard pneumatic pressure and a standard load in this invention. 
[0006] Hereafter, with reference to drawing, it explains in detail per configuration of this invention. 

* * As in drawing 1 which showed the direction cross section of the meridian of a radial-ply tire containing air of this invention by 
this invention, set in the direction cross section of the tire meridian, and it is tread RAJIASU Rl about the pin center,large section 
on the surface 1 of a tread. It is tread RAJIASU R2 about the shoulder section on the surface 1 of a tread which follows this pin 
center,large section while forming with a circle. It forms with a circle. Here, it is Rl . R2 A ratio Rl / R2 3.0-3.5 It carries out. 
This ratio is 3.5. Instead of a touch-down configuration becoming broad if large, touch-down planar pressure distribution will 
move to the shoulder section, and will make the wastewater effect low. On the other hand, it is 3.0. If small, touch-down width of 
face decreases and it will be hard coming to demonstrate desiccation way performance-traverse ability original in a field of 
driving stability. 

[0007] Moreover, tread RAJIASU Rl A circle and tread RAJIASU R2 Distance in alignment with a circle of tread RAJIASU 
from the tire equator line M of this point of inflection X is made into 20% - 30% of the tread developed width TDW by making 
into point of inflection X a location where a circle crosses (0.4 xTDW/2 -0.6 xTDW/2). It may be 25% preferably. At less than 
20%, touch-down width of face decreases, it becomes inadequate (since it is desiccation way performance-traverse ability) 
securing [ of a touch-down portion which is the original purpose ], and contact pressure distribution causes a bias and partial 



1 of 3 



12/22/03 8:48 AM 



http7/www4.ipdl.jpo.go.Jp/cgi-bin/lran_web_cgLejje 



wear centering on the cross direction. Since tread RAJIASU changes rapidly at the same time the wastewater effect will decrease, 
since touch-down planar pressure distribution will move to the shoulder section, if it exceeds 30%, driving stability will fall. 
[0008] ** Prepare a slot of the shape of circular or a straight line, further, in the tread surface of plane view, towards Y points of 
point of inflection X to a tire hoop direction, the tire equator line is approached gradually and width of face becomes narrow 
gradually by this invention — X' and when considering as Y', while being 5 - 1 5% of the tire perimeter about distance between 
point X'- Y f , point of inflection X and a projecting point over the tire equator line of Y points, respectively It is made the range of 
1 00 of the tire hoop direction length of a tire touch-down configuration - 300 %, and distance from said tire equator line of Y 
points is made into 40% - 60% of distance between said X'.-X. Namely, a projecting point to the tire equator line M of point of 
inflection X is made into X' as in drawing 2 which showed an important section on the surface of a tread. It is 5 - 1 5% of range 
and hoop direction touch-down length (in tire hoop direction length of a tire touch-down configuration) of the tire perimeter on 
projecting point X 1 to ] the tire equator line M. It is a location left in the range of 100 [ being considerable ] - 300 % to the tire 
hoop direction length of a footprint Y' It carries out. the tire equator line M from Y' — receiving ~ perpendicular - the direction 
of the shoulder section - projecting point X' - the slot 2 of the shape of circular or a straight line where a location which distance 
of the - point of inflection X left 40% to 60% is set to Y, it applies to Y from X, and width of face becomes narrow gradually - 
the tire equator line M — gradually — ******♦*-- it has prepared like. 

[0009] Y ' made into the location distant from projecting point X' in 5 - 1 5% of range of the tire perimeter on the tire equator line 
M because a wastewater effect will lose too at less than 5 % in a place with many the thin portions of the slot 2 on tapering, if a 
slot 2 becomes short, a touch-down length range is closed down, the place which loses the wastewater effect will be generated 
and it exceeds 1 5 %. Moreover, being the location which left Y* in 5 - 1 5% of range of the tire perimeter in this way, and having 
considered as a location distant in the range of 100 of hoop direction touch-down length - 300 % It is because a hoop direction 
element of a slot 2 will become strong and the wastewater effect to a shoulder edge section side and the direction of slant will fall 
especially, if a place which a slot 2 is closed at less than 100% of case, and loses the wastewater effect will be generated and 300 
% is exceeded. 

[0010] Moreover, having considered as a location where distance of projecting point X'-point-of-inflection X separated Y from 
Y' 40% to 60% in the direction of the shoulder section perpendicularly to the tire equator line M It is because a hoop direction 
element of a slot 2 will become strong and the wastewater effect to a shoulder edge section side and the direction of slant will fall 
especially at less than 40%, if it also becomes the cause of partial wear and exceeds 60% at the same time the tread rigidity of the 
pin center,large section falls and it affects driving stability. 

[001 1 ] It narrowed gradually from X for making it easy to come out of out of a water fang furrow which infiltrated into a slot 2, 
having applied [ of a slot 2 ] it to Y. for this reason — moreover, it is desirable that a straight line which connects X and Y, and a 
center line of the slot 2 which passes along X make the angle theta made in X point 0 degree - 30 degrees. Furthermore, it is 
desirable to narrow width of face of the slot 2 in Y points to minimum 1 .0 mm. Moreover, in order to raise wastewater nature 
further, they are width of face 5-10 mm on the tire equator line M. It is desirable to form the straight line-like major groove 3 of 
a degree. 

[00 12]** Moreover, repeat and establish this slot 2 of the shape of circular or a straight line in a tire hoop direction by this 
invention. That is, relation of these X, X', Y, and Y' is repeated on a tire periphery, concrete — point of inflection — X — a tire - 
the equator line — M — projection - a point — X — ' — Y - a point — a tire -- the equator line -- M — projection — a point — Y — ' 
- between - length (projecting [ projecting point X'-] point Y') - one pitch - carrying out — a pattern of this one pitch - 1 round 
of tires - continuing — a hoop direction — two or more times — repeating — a tread pattern — constituting . In this case, the 
patterns of one pitch may lap partially. As for the hoop direction length of the lap portion, it is good that it is 0% - 20% of range of 
the length of one pitch. Moreover, it is desirable that pattern hoop direction sum total length by repeat of multiple times of a 
pattern of one pitch serves as the range of 1 00 % of the tire perimeter - 1 80 %. An example of this tread pattern is shown in 
drawing 3 . 

[00 1 3] In drawing 3 , on the tire equator line M, 1 round of tires is covered at tire hoop direction EE' at the tread surface 1 , and 
the straight line-like major groove 3 is formed. Moreover, the circle-like slot 2 where it applies to bilateral symmetry from X 
focusing on the tire equator line M at Y, and width of face becomes narrow gradually is formed. A groove surface product ratio in 
the tread surface 1 is 8 - 1 2%. Thus, vehicles are equipped with a tire which has a becoming tread pattern so that the tread surface 
may serve as a pattern of drawing 3 to a travelling direction T, in view of a road surface side (X is the front and Y is back). 
[0014] 

[Example] Tire size 204/60 R 1 4 The radial-ply tire containing air which has the tread pattern of drawing 3 was produced (this 
invention tire). It sets under normal internal pressure and a normal load here. R1/R2 =3.2, Distance from the tire equator line M 
of point of inflection X = 50% of the one half of the tread developed width TDW Length between X- Y (one pitch) = 1 50 % of 
the 10% and the hoop direction touch-down length of the tire perimeter, Width-of-face =9.0 mm in X point of 50% of the distance 
between Y'distance =Xbetween -Y'-X, and a slot 2, The count =of repeat 10 time of hoop direction EE 1 covering 1 round of tires 
of the pattern of width-of-face =1 .0mm in Y points of a slot 2, theta= 20 degrees, width-of-face =7.0 mm of the straight line-like 
major groove 3, and one pitch, a groove surface product ratio = it could be 10%. 

[0015] This this invention tire estimated desiccation way performance-traverse ability and humid way performance- traverse 
ability, a shows this result to drawing 4 . moreover, a comparison sake — tire size 205/60 R14 it is -- About the conventional semi 
racing tire which has a three straight line-like hoop direction major groove (it is one to the middle of the tire equator line and 
shoulder **** in bilateral symmetry focusing on 1 and the tire equator line on the tire equator line, respectively) on the tread 
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surface The groove surface product ratio was changed from 5% to 15%, and desiccation way performance-traverse ability and 
humid way performance-traverse ability were evaluated. In this case, the depth of a three straight line-like hoop direction major 
groove was set to 4.5 mm, respectively, and the groove surface product ratio was adjusted by changing the width of face of the 
remaining two straight line-like hoop direction major groove by setting width of face of the straight line-like hoop direction major 
groove on the tire equator line to 7.0 mm. This result is shown in drawing 4 . In drawing 4 , b expresses change of the humid way 
performance-traverse ability of a semi racing tire, and c expresses change of the desiccation way performance-traverse ability of a 
semi racing tire, respectively. 

[0016] The evaluation method of desiccation way performance-traverse ability: The circuit section time and the lap time, and 
driving stability in a dry condition estimated. A characteristic shows this result to drawing 4 . 

evaluation method [ of humid way performance-traverse ability ] : - a humid zone with a depth of 3-5mm - 1 0 km/h every ~ it 
passed gathering speed and the hydroplaning generating speed at that time and the rise of an engine speed were evaluated with the 
feeling. A characteristic shows this result to drawing 4 . Drawing 4 shows that this invention tire is excellent in both desiccation 
way performance-traverse ability and humid way performance-traverse ability. 
[0017] 

[Effect of the Invention] It becomes possible to raise humid way performance-traverse ability, without reducing desiccation way 
performance-traverse ability substantially according to this invention, since it connected Y and Y' and this relation was repeated 
on the tire periphery, X, X', and as explained above. Especially this invention is useful as radial-ply tires containing air for 
high-speed transit, such as a semi racing tire. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is tread RAJIASU Rl about the pin centerjarge section on the surface of a tread in the direction cross section of the 
tire meridian. While forming with a circle It is tread RAJIASU R2 about the shoulder section on the surface of a tread which 
follows said pin centerjarge section. It forms with a circle. Rl R2 A ratio Rl / R2 3.0-3.5 Carry out and distance from the tire 
equator line of point of inflection X where these two circles cross is made into 20% - 30% of tread developed width TD W. A slot 
of the shape of circular or a straight line is repeated and established in a tire hoop direction, and on the tread surface of plane 
view, towards Y points of said point of inflection X to a tire hoop direction, the tire equator line is approached gradually and 
width of face becomes narrow gradually X' and when considering as Y\ while being 5 - 1 5% of the tire perimeter about 
distance between point X'- Y', said point of inflection X and a projecting point over the tire equator line of Y points, respectively 
A radial-ply tire containing air which made it the range of 100 of the tire hoop direction length of a tire touch-down configuration 
- 300 %, and made distance from said tire equator line of Y points 40% - 60% of distance between said X'-X. 



[Translation done.] 
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